"Danper Apparatus" Field of the Invention The present
invention relates to a danper apparatus. Mire

w@arositcskarl y, the danper apparatus of the preRENAU2005/000642
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invention is intended for use-ih-a wde variety of
appl i cati ons where energy absorption and springs are

appl i cabl e. Anpngst many applications for the danper
a&&ﬂﬂ&&&ﬁiﬁﬁﬁﬁﬂéipresent invention is in the
suspensi on systens provided on bicycles, cycles and
| i ke conveyances. Background Art Various shock

doield ef the bivendigtensi on arrangenents have been

denonstrated previously, with application to bicycles
in particular, utilising what is described as either a
IHmp direserfeimyepiion retates daad deaopdr abperates. oMorerpsrtcularly, the

d

' , ' hi d di scl. , .
ST BEARERTE e Fo8e ok Ohiad RIREACHToEl 88185408 variety o
(Appstiealiomndhbie Basentafepplicinbh@R HH% bf@bpplicddle. Amongst many
2001/001 1806 A 1 (Muser). Each oP t he arrangenents

RRieatiens far t hes dagmaren@pparaius | pEdhan psegant diventionris in the
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bet ween the outer housing and i nner shaft and is

' bei ng provided from either a natural
de el Phr

a synthetic rubber, other 'rubbery type
substances', or polyurethane. Unfortunately, these

R R O e R g v B T —
fméﬁigﬁslP/DGMﬁ%bﬂliBQﬁ&ﬁ o bitydRs, inQartiflilgy qmlnbih@ \ﬁﬁlamfdoerscribed as

mat eri al being forced/ extruded outwardly/lateéerally,
dihey aadesberoapseybly, f Romernisianahosixiaky.abBoirer or torsion spring

' t t.r i but abl {
AUETRRhG, i B b8 AL Bt BeBrpE o 2R (RS Patsne 5975550
i(Schoefeil)f | 67584320t (MIddee) oarier UBOUtBAt OApgsiteltibna™iblication US
press fitted about the inner shaft. The act of

A0 1E0Rg AJl dbeiseer t Baeh sofr dke exraigemenisadigspribed in these
g%?) Bhlcfts ufif?%ea??érac{a[ﬁéresﬁé\fsgrt thghggagw?a%ﬁrﬂer;ﬁ%ﬂ bitahJed to allow

eways ofr extrudi ng
genergneoricentric relative rotation. A damper is disposed between the outer
housing and inner shaft and is described as being provided from either a natural

rubber, a synthetic rubber, other ‘rubbery type substances’, or polyurethane.

Unfortunately, these prior art devices have proven largely inadequate, with the
damper material breaking down through shearing forces induced therein in use, or
through the damper material being forced/extruded outwardly/laterélly, or being
caused to bulge, from its housing. This breakdown is thought to be attributable to
several factors. One factor is the use of damper material that is press fitted into
the outer housing or shell and press fitted about the inner shaft. The act of press-
fitting places certain stresses on the damper material, for example shearing
forces, and results in sideways or lateral extruding forces. Such an arrangement
is disclosed in US 6755432. This arrangemenf also utilises teeth at the junctions
between the damper material and both the outer housing or shell and the inner

shaft. The relatively small teeth provides a small effective driving face and



is disclosed in US 6755432. This arrangenent al so
utilises teeth at the junctions between the danper

woradosnismks and both the outer housing or shell BCAUR®S/000642
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inner shaft. The relatively smet teeth provides a
smal | effective driving face andm ni mal purchase
betinvieseh punchasanpswesntike |dazlmwardnamllal ahdteaehafttRe outer housing or

" RBL M e B, i G iieni Hero Sonif iomine. resistance and
eéérﬁé%éér%ﬁlé’éxtmh‘?orﬂjé Hn%'terwmge US 5975550

&
descri bes the rubber anpe? material as belng bonded
to both the outer housing or shell and the inner

503f59753?3’(‘.’?88§cr He@ethgﬂ‘ngQEPHatﬁfﬁJ%? rﬁ?te?lg Qg%%ﬁ gcfﬁoﬁg@& to both the

or notc prov er ous n
schldler hmimlsrrig onesleelVaadathpanneloehaﬂt tI-HmNewloelﬁe daopmient goes on to

BESTE tatenoiel i poieh; ARBIJEh A ihe Agaen hausng or shell which
pfe%é%%ea Bf)rt?bheofl?ﬁé{ ru%é%ﬁ?ﬁr ﬁfa’i@r‘aﬂ“‘hé’lhe? tts‘ﬂpglgg between

those resulting fromthe toothed arran scr
i theusuter $@aSing athshalhaottheaiceenkhafie A\gmar trehafesence of the key

BBy PIBE ordPoRs' R hdve HRRGADGI Tl Mioothed amrangement

| ddrbadein WeBF55482. ar‘?ﬁeoémbﬁﬂfﬁfefcécﬁf lgd Vlﬁﬁé‘r %QSﬁ to which the
danper nmaterial and the inner shaft is snal

adpimpep Matedalsis| handed tetﬁuﬂadnrsinﬂasmgrfomesTiﬁeﬁ'@ gamper material at

LIRS I 78, BTl o5 8 R erin anc e

| inner sisdfalst srhall, cndeigdie pdvides mﬂes@&ime reSisERIeDr essur e
is concentrated near the inner shaft duri ng use. Any

effort to prevent the lateral extrusion of the danper

TE&d BlioPAHYddRdasettillse ANEPRRR bPeyRRRR M (?arﬁ?ﬁeﬁﬁta‘fenal that is
of sheari ng forces and resul tant fracturl ng of

dafq%r ntain thiglsness dran singar fshedintto f outer i lousing.  As such,’

RS PP B e R R R G es | <%

| east in part due to the Millins effect that acts to

R Pigttdp ieFe Rt exiebiah 6Xr Gah athe siamber pedgial only serves to
saieannfe ri@g%tldé\/ds‘b%cﬁﬁéfifshé%%ﬁbﬂégs Féﬁioerasuﬁaﬁ’éﬁéetunng of the
further has no nechani sm by wh he torsi onal

damperg maeiiglol dihete iFha signifcant frictioni penalty associated with side
CORRSAHRRL lsgersf Li'rt?Jtls?g ?esponse and return of the damper material. This is at

least in part due to the Mullins effect that acts to impede full recovery of the

damper material. The Mullins effect may also be referred to as stress softening.

The device described in US Patent 5975550 further has no mechanism by which
the torsional damping is isolated. The damping material is consequently subject
to forces acting radially relative to the axis of rotation of the damper. As such, the
damping material is subject to compression-set in use, again inhibiting full

functionality of the damper material.



to forces acting radially relative to the axis of
rotation of the danper. As such, the danping materi al

WO 20080§8ext t o conpression-set in use, again iPCI/AURG0REO0642
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full functionality of the danpe-material.No matter

what the specific construction of prior art torsion

s Nocinatibs ovtiat rtbe mpesificpesrstactian raefyereant sorsidreslieekabsorbers or
material or_active rrerrbﬁr exhi bits inhibited recover
TRYSRENFR HRHMISIPERISorthen dapinet e Matetidle ori aativeasmagiber exhibits
opfiktRieetoldigr eof to overcone at |east substantially

the problens associated with the abovenenti oned pri or

art, or to at |east provide a useful alternative

LrRE Sdinpdh BpBERRAS TG! BRISEAL AdHiioh falaf ShRUileat thereof to

art is i to facilitate an understan g of
poesreoms ahvieast subs:baﬂt;ally lthe prabliémhs Essapiated ivthebe abatementioned

t he di scussi on not an ac edgenent or adm ssion
LR R P13 A At arerian el ler Al Ssratar ¢ ot the
common general know edge in Australia as at the

orit ate of the application. Throughout th
pﬂé |?re)é§85n8nd'%9Hﬁ%'§§ Pﬁéh%obﬂfé%{wfls’qlﬂ ds iptandies ke facilitate an

t hﬁdé’)@f%dl@@?%é%@%rﬁ"lﬁ%@ drPBﬁlalé tosmg;@%ébﬁe%?ated that the

or "conprisin ersto
i disCussiam lsfn@t s aaMowt&@wmerﬁrogradWsm‘bniﬂhhewySoblﬂhe material

PTetT 45"Bs Bt of in omiaoT raRr ROk lesBeorARggalia as at the
Vy!)ﬂié}.ty@gt@b]eﬁ@rg m,egﬁ(ml on there is provided a danper

appar at us conpr|5|ng a housing, an inner nenber and a
damper material interposed therebetween, the danper

@n@gpﬁb mﬁ%@%p@@ﬁl@?ﬁoﬁ ouRRLd thhe ﬂg?ﬁfof@q\ﬂfé‘é be%ste the word

, ereb east one or o € housl
diednipmisef ormartﬂrom;rmchtﬂse“cbmpmteat er ‘monlqmsimg”amﬂbe understood to

. ti) .in tat aII concentric nne
Y fie ielieiort o S50 08t pPatGrib.h IhiagerabHbRO! the Exclusion of

R4 b b Hi angl e to the danper
rmrt%zgﬁal ﬂﬁ%éegﬂ%r:@ablég Otft hgg%rgrrper material tapers in

| ateral thickness fromthe i nner menber
Disclosure of the Invention

In accordance with the present invention there is provided a damper apparatus
comprising a housing, an inner member and a damper material interposed
therebetween, the damper material being bonded to both the housing and inner
member, whereby at least one or other of the housing and inner member are able
to rotate or be rotated respectively in a substantially concentric manner, the inner
member provided in a form or configuration presenting a limited torque angle to
the damper material.

Preferably, the damper material tapers in lateral thickness from the inner member
toward the housing.

In a particularly preferred form of the present invention the housing is provided

with a circular inner face to which the damper material is bonded.



toward the housing. In a particularly preferred form
of the present invention the housing is provided with

w@2@sneskar i nner face to which the danper matBCT/AU2G05/000642
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bonded. Preferably, the inner nmefber is formed with two

or nore | obes projecting froma centre thereof, the

| Boaferdidy,niberionededmivergs femadd fadihniwsooamdre lobes projecting from a
subst aq ially mnpimse torque angle and shearin

m g .
 6PaES OpERT RE [Ohvsr beibgoLnded 1B ganaral IEr speas o substantially
t ARt | fnd h N j :

R e anYR 18 SEBAnG elocey ikl fHel P anbBEF s rotated
uesdativehiortbpyhousingt i ve novenent therebet ween may be

danped or absorbed. One readily apparent application

bei ng use as a torsion danper in the suspension

skiss expedted thatdhe lhesisamdarsd mMneamerbsewlinetshaucStrasures affixed
t hose described in US ?tent 5975550 and US Pat ent

Aﬁﬁr?@aﬂ geepuherely irslative meayament thergbetween may be damped or
a C | : {1 ' t [ :
a0 D Rl TP UpDEUEH hBIh| O S egH16h Bnper in the
t suspension sysigensi ton bicyelegeandt siniter soapeymsicers such as those

ar r angenent I Sing st _in part on r _nore o
O ETORT R Tty a8 saiticand | YSG el nRbeliRiion, Publication
agsANG®! Migsh t he present invention there is still

further provided a danper apparatus conprising a first

and second material, interposed between which, at

| pegdcdrilamay Wthitﬁepdr%%gf@vggmﬁgggﬁgb&i grotvli}fed a conveyance

first and second nmateri specti ve
i maving grewded thareinl arpierenn ar sedpansore byrangkatantethe suspension
novenent therebetween is the interface of at

b d d,
| RSP FOTTRIESIRG AL Gt 17 AL IONeHY BaHp ErSIoR TRt apparatus as

Pdesndrided Hereinah&ydn or configurati on presenting a
limted torque angle to the danper naterial.

Preferably, one or both of the first and second

Wﬁtéédo%%d%a%ﬁh%e!;%’rﬁé%rhtt h‘lg@ﬁtiér?ﬁ?é?% %‘fi?l%ﬁﬁnépﬁgcgfgd;éd a damper

at the interface w e danper materia
Rpagatusueeprising gefiest sind secorsbnederial, Bidrpioast itmtivgen which, at

Tégistnijnsp?a Olg %l#gvi 28 laedg%%e? n%qreiriglg the first and second materials being
bonded at respective interfaces to the damper material whereby relative
movement therebetween is damped, the interface of at least one of the materials
with the damper material provided in a form or configuration presenting a limited

torque angle to the damper material.

Preferably, one or both of the first and second materials have a plurality of lobes
provided thereon at the interface with the damper material, the lobes being
rounded in general form so as to substantially minimise torque angle and shearing

forces when one material is moved relative to the other.



forces when one material is noved relative to the
ot her.Brief Description of the Drawi ngs The danper

wappansses of the present invention will now bBCT/AU2005/000642
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described, by way of exanple onPy, with reference to

one enbodi nent thereof and the acconpanyi ng draw ngs,

i BrieliDescripfioguofthe Dsawinys spective view of a danper
apparatus in accordance with the present invention,

having particul ar application as a torsion danper;
Frgerdandpérsappasaids ofl eairesamd investivrolvill Réwdssraescribed, by way of
apparatus of Figure 1; and Figure 3 is a o
cPrRBpleceRly o WHN TefRIcurR P Onet grabadinmnt thppref @ndsther accompanying
FH Qi i .Mode(s) for Carrying Qut the Invention
Iﬁ%'g%srl’égaﬁ%hd 3 there is shown a danper apparatus 10
adapted for use in torsion danping applications, the

danper La; i\ S L[St ri.al . far .
exanpl E@EJP% gﬂléluerz gégsf%%még éﬁ}%\&gﬂfagéﬁgﬂgﬂ)gratus in ‘accordance with
conf i gieasresant iaverstiorn thaviigesarttulaf applivsdithlas fbrsibR&Tamper;
menber 14, and a danper nmaterial 16 I nterposed

t her ebet ween. The housing 12 is provided with a

r adi al F%UF& opigse didy efivasivhaeviewlst teddampadisppa¥atus of Figure 1;
di sposed inner surface 20. The housing 12 further }
corrpri%'%fé a first lateral surface 22 and a second

| ateral surface 24. The danper material 16 is bonded

directly to the inner surface 20 of the housing 12 and

i s furligere Bimasossosestional end yiew atthexaropet agparatusrof Figure 1.
menber 14. These bondi ng surfaces may be terned

i nterfaces between the respective materials. The inner
nBedtiode(s)dor Cefriyiod Qubthe mventioansversely ori ent ed

i nner core 28. The inner nenber 14 further conprises

four(4) equally spaced radially extending | obes or
pindrigateisoh® 3therélis shadinad dampiee apparsusd0adaptadfodede in torsion
and extend tr nsverselgg across the Iength of the inner

ABRNY1PPIERLORS, hgeHamREl APPafatih el G Famasisingns st material, for
I58mARa PSSR’ 8. Rl Ltk AAARRAAE £ 3806 matori,for
teamplearsgl einaad nmedoleémglanyambt entdaahjer rmbterial 16  interposed
#Et?r %g\%éé%nm%ﬁq%?@]a 9 ig %rrc?ﬁéeé r\]/\;lt% élggdigﬁ%%rposed outer surface
18 and a radially disposed inner surface 20. The housing 12 further comprises a
first lateral surface 22 and a second lateral surface 24. The damper material 16 is
bonded directly to the inner surface 20 of the housing 12 and is further bonded to
an outer surface 26 of the inner member 14. These bonding surfaces may be

termed interfaces between the respective materials.

The inner member 14 has defined therein a transversely oriented inner core 28.
The inner member 14 further comprises four(4) equally spaced radially extending
lobes or projections 30. The radial projections 30 are rounded and extend
transversely across the length of the inner member 14. The rounded nature of the
projections 30 does not present a sharp or flat face to the bonded damper

material 16, thereby presenting a minimal torque angle and reducing any potential



damage sanme. As can be seen in Figure 3 the danper
material 16 tapers fromthe inner nenber 14 to the

wo pwenifgate 20 of the housing 12. In use, the PUL/&D2005/000642
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housing 12 and the inner menbeP-14 are attached to

apparatus conponents, relative novenment between which

kS iR Perodapemed shaariag dbrceshiatd thes idagpk? raateriahriér which might
nmenber 14 are expected to rotate concentrically and
deragdesame. each ot her during use. This rotation is

danpened t hrough the action of the danper material 16

to which both the housing 12 and inne mber 14 ar.
denciube Tees in GigUPchineAeBBeEaIRteIAld 6, iPPR"S EPAL ﬁ*\%ﬁ?ef member

| I, shear.i.n r =Y iqaduced in the danper
ﬁgﬁgﬁhﬁwﬂfgfs%abgfﬁgi%Pﬁggggg?gue angle as a result of
the the provision of the projections 30 on the inner

iqrﬁ %%;H%e_d'b %%?i’lrégﬁ{no a{? ébg Sgg gr% rg& tﬂgg{é)%y ﬁqeé’regé%éqﬂget 3 apparatus

e approachin

s Streldioe imbrirhestehdiaieenamithés tobedamepered. 14s such, the
and t he danper material 16, The provision of

frevjsing i1aﬂgneoinaeédnamb§rtlﬂ SPaCcRREHAFY 1Pr Gripleneonseicaly and
core t i - . . _

S5 e P TR By e st o
Ehésc%nﬁ;%rcméte&raﬁz 160toewhizhdboth theclepising 42 anct bmesdaewper 14 are

h i A .
é%lﬂ_t@gg gﬁwﬁ?ﬁé@%ﬁ 22\'93&%&1'@9@@ ﬁgtgrr%ﬁiggb/%{ﬁgﬂ 8%\%@:1‘@9 forces being
@@8@%;& o2 jﬁg@égﬁg&%}faﬂtwsﬁd 'é?mﬁfmél‘{ofémél Regleats &desult of the

O sult varylng applications
and grasision af teopgijestiarisi 30 wimethgeinoealmephet f4i sash quejection 30

out ab f relativel I : : T
o] oh o B 505! AL B froccing 0 i
aHi&ved' h‘é%ii\gér{a{ob%t Lﬂétwbaﬁ tHaTRSEr MBhiiarals a6d i datper material

i nner memnber e housing 12 acts to distribute

15 t18.que throughout the danper material 16. It is

20

25

envi saged that either of the housing 12 or the inner
menber 14 may be fixed
The provision of the projections 30 also acts to space apart from the inner core 28

the shearing forces induced by relative rotation between the housing 12 and inner
member 14. These forces are more readily accepted or accommodated by the

damper material 16 in such a position.

It is envisaged that the specific number and shape of the projections 30 from the
inner member 14 may be varied by the user (not shown) to suit varying
applications and tasks, although within the general constraints set out above of

relatively small shearing forces being induced in the damper material at a minimal

torque angle.

The tapering of the damper material 16 from the inner member 14 to the housing

12 acts to distribute torque throughout the damper material 16.

It is envisaged that either of the housing 12 or the inner member 14 may be fixed

relative to the other in use.



relative to the other in use.The rel ative arrangenent
of the housing 12 and the inner nenber 14 all ows

whe@hliyssear i abl e i ndexi ng t her ebet ween. | ndexi hgI/ai 205000642
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conponent relative to the other/rs conmonly utilised

in suspension systems and is used to adjust or set the

| €hel retdtivéaapangement bbdke M'r’lgsi@gahdjathel ifméﬁgmldamﬁér 14 allows
by. the user. The mpimnm sation or substantial reduction .
ohiobliat 1"85{196@ &wae%@t&/é‘«ﬁay ngpxingtalione erppergrrelative to the
f ofhep%s 55‘@%(@“ s inusPpehsRAvS efomaldnd"s UsBd! B dust or set the
part an avoi dance of stress relaxation or "conpressron

slevel ¢frdarhpindaorsiockabsortsiorothat fergouasd ity thewset.i on.

This factor often leads to the torsion springs of

prior art devices beconm ng ineffective and requiring

r Eipé animimisatiokoor kabgfehtialt Felustion asfealg@aimgamth@%d sideways or
not ed, i dj ately above, the torsion danper apparatus

olﬁ%qrﬁls eﬁ%m o 1nAb PlagUe Prier &1 aicare allewg ini lpwge part an
I H48n ' td the [ .

L of St gt o2 boRirtesitn sef NS dnper Piferal of the
tRreseohindentier. Thistfaetos ofipe isadmtosthsttersiat sprirmecdfgrior art devices
relative .rotation of about 270 and greater has been

AHFRRE BSTeGve AN RaHINNIdePIRCeESlt general | y

observed in prior art devices. It is to be understood
P80 S5l B S RLITRa SR Bove, e trion
mﬁéﬂ Bfpaleud By ﬁiecabsgﬂf‘%fe%ie ﬁ%%‘;mélg? g?@%?{a)%lg@? g‘jé% levels of

the housing 12" and 1 nner ne

. delativegbtatioaybdtaerndhedousingnt Bhd thadines mémbee 14. For example,
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danper. naterial ,16. The inventtor envi sages t hat .
iAo T A 7 4TSiR HAmBFENA i SUSERRRIPR SaloRRi8 4 eycle, relative
Re&RioR & dBbLRRPDOBRH }frEat@P Bhs HREN U hicVdeVR) fle inyéntgﬁ Such is not
simlarly to be understood that the appardtus of the

enssally phsermed dm prier aisdevieess ulttisdd biet snderstpoel that the degree of

TERIYP Bt BRe BB AR ERE B e BatBy AR BpparALS S, including
dRyi pwsicaTr@m@mtgtcwsmbOapFatah@s RbeRAh tHY ®BLLPY 12 and inner
al so preferably operates wth bushes or the Iike {hat

daemper i14otrg: iixacher gawpish Wheydormla pertf aoehtherredisis of the damper
r t r. i : t O,S|,0 forces it i
SHIRALR " e AP o Blorko Byl Bk bR beyond
described here is possible in appropriate applications. However, it is similarly to
be understood that the apparatus of the present invention is, as a result of its
unique construction, generally capable of a greater degree of relative rotation than

is achieved by the prior art devices.

The apparatus 10 of the present invention also preferably operates with bushes or
the like that act to isolate the damper material 16 from forces other than the
rotational or torsional forces it is designed to accommodate. Such bushes or the
like act to prevent damper material migration by maintaining the inner member 14
and housing 12 in largely fixed relation other than to accommodate the relative

rotational movement of same.



i ke act to prevent danper material mgration by
mai nt ai ni ng the inner nenber 14 and housing 12 in

wo a00ge13823 | xed rel ation other than to acconmodeCBEAUL®S/000642
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relative rotational novenent ofSsame.lt is envi saged

that the danper material 16, at |east, nmay be provided

| f is twlvfaalgmddha’athaaodigmper mamiaéﬂlb‘ala;t leam: | tnediy rige prowded in the form

d ha h
bof i aohmetc rRakda [ BELEM SrPHabnal I i pavigaged that this

‘Rﬁ%?téﬁélt behBR S haks n?e[ n@@fe%ﬁ qgd rﬁébﬁ‘é%‘(ﬁ theftQRAE AN Rheopectic

shear rate over tine xhi biting 1 ncreasing
vh’ﬁteﬁalﬁﬁrelundesstmd tn Iaave avics st shear raheoummm whilst exhibiting
8 of the present invention has application as
%‘f'ﬁ ¥'§C8?‘ Y-onal danper apparatus but in a wde
varl ety of other circunstances in which novenent of

elris et EnviskigBH, Hen e CBPRAT, aRoaraisnahhe Presat invention has
bQ blﬁ%ti@HYa@ﬁop&ﬂP%dtoPéfoH@l}ﬂé?ﬁpéﬁﬁpdﬁr sB @ %fw@%r%‘?fety of other

erial therebetween. In one formsuch nmay conpr
g@lﬁ@trastagnceyum winidrcedovemest ofranemhatierial refiative tmganmthdar aeeds to be

xt endi ng t her eneral ly ' coaxial ' .
A TR et P VR s e Pl pavaronS! By Bodies may be
WHAmMpEESHE Wayt 6 thehsrol Rt Bﬂdaﬁtdé@ﬂﬁ%nﬁﬁflﬁré@étw&)ﬁ bR one form
provi ded between and bonded to the housing

sHiagh maxhéommrrsao@ genetaily @tﬁlaﬂtlcaloﬁrﬁhumtetlalewanpemg wnth a shaft

YT N T

raﬁeﬂ’ﬁ thrthugﬁe dr\@lbWﬁhQ’esFedgﬁﬁ tAEEHQUHINGY A da\rﬁbéleﬁ"laterlal may be
torque angle and m nimal shearing forces to the da

nBidideg | eh@e%geﬁ i hsglegnioy the hOH%QQeaﬂd gre tshaft,dtttepeurface of the
o091 8 YA PneFANbOERa) e pbbs: PERcBUTRRLR Harpgn o sores o

t tezindledslohgs aodsﬂltbtﬂn@ Bmamtblcﬂcamf@'feaﬁsll Adgesset TaBge tdtses or ridges
Mul 1'i n eff in the da materjal. In fact,

hRRESEaHNg Hatﬁ%&etor%%aﬁ %sarw'f mlﬂ@t%rmtng frees itorthe damper
I $1a¢84d] |sed in whatever arrangenent, it is preferable

that the reI ative novenent between the two bodies that

is to be danped is isolated in this manner.

As described above in respect of the damper apparatus 10, bearings or the like
are preferably utilised to isolate the movement of the shaft through the housing
and thereby avoid compression set and the Mullins effect in the damper material.
In fact, however the damper apparatus of the present invention is utilised, in
whatever arrangement, it is preferable that the relative movement between the

two bodies that is to be damped is isolated in this manner.

It is still further envisaged that there are a wide variety of materials from which the
first, second and damper materials may be provided. For example, each of these
materials may be polymeric materials. In such an arrangement the first and
second materials may be provided in a harder polymeric material than the damper
material. In fact, the three materials may be the same material but provided as
layers of differing hardness. Similarly, each of the materials may be metallic or

composite materials. In each case it being a matter of the relative properties of
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these materials may be polymeri@-materials. In such an

arrangement the first and second materials may be

pltlm/irrmiénalls éhehdadﬁ»er padtgrel needing doilavet fnvenrhisbgectic properties as
In fact e .three terials

ter| :

¢ RO ABOYR: clicunSe or S5t RalGHESum Ry AP Y R igHInRLeRgHve bonding
h%ﬁ/o@eﬁ%f.rs@éedoﬁa'a)hdd'aﬁ efaidifaigmter i al s may be
metal[ic or conposite nmaterials n each case it being
a matter of the relative properties ofthg material s,
t he:;d j t |
RSP RF0RE) alyiBedl Dyl el ffay B USRASEL! furber of layers
nmagthid vhat pradtesmbair apoed bedhé\cmmmdm@dzet vl'ﬁﬁnexample materials

f|r second and terials. It et

i Priay S0t o PPURTARIBERGR S Ay bk lepch o Fiber the damper
otnétéw Slofte! BF BsWHatddr &eﬁ%ﬁ&%@&darﬂﬁﬂﬁn%%hbﬁﬁaﬁéﬁa%lent of the
material . For exanpl e, At erials wi ayers or
r bgusing aid inaet pisimddrar dness may be utilised as either
t he danper material alone, or as the danper materi al
and the nmechani cal equival ent of the housing and inner
néhbeinneifecd ohéne hacsingf malyebd puevided myfotres [tiost thedh circular as

forns, of her an circul ar_ as des e ve. .

,_aﬁéqét}ed gla%\(en hhiowelvgr Ffaain, dB?sedggra&l sqgg)v an interface between

| iCaARpEr REiRABNOARE that

is of % |rmted tor gﬁoe angﬁ{at%ﬁépﬁlggta?grr@%g%

ver|f| catl ons such as woul d be apparent to the skilled
ARRIARSEBNS R SRAREAR R dch S&oy i b 5@@#@% 16 B sffled addressee
e present I nvention arns 1 appar a

carmcmmld@real tbdals within the scoperof mrmmbmfseanmvenﬂanmer

mat eri al interposed therebetween, the danper materi al

bei ng bonded to both the housing and inner nenber,

whereby at | east one or other of the housing and inner

‘menber are able to rotate or be rotated respectively

in a substantially concentric manner, the inner nenber
provided in a formor configuration presenting a
limted torque angle to the danper material. 2.
Appar atus according to claim1l, wherein the danper
material tapers in



| ateral thickness fromthe inner nenber toward the
housi ng. 3. Apparatus according to claim1 or 2,
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face to which the danper materil®-is bonded. 4.
Apparatus according to any one of clainms 1 to 3,
\A:E ein the inner nenber is formed with two or nore
%EQ‘SprOJ ecting froma centre thereof, the | obes
bei ng rounded in general formso as to substantially
m ni m se torque angle and shearing forces when the
i nnelr Aelaseper apnasaiys cOMEIsing adausindg @nHonei mgmi®r and a damper

Appar afils ﬁeﬁ‘%ﬂfe‘il b4 ‘ﬂwd&géﬁ rmél 3‘%@@@15@%@13! being bonded to

wherein hous ng an

struct botasthefﬁousm‘g theietar, mbhﬂfe#bwrﬁ@JeBy la‘l @eé@!\(ﬁ‘@@ﬁ other of the
t her ebet ween ng be danpened or absorbed.
.

conveyBP¢dng & H@n?fr'ﬁﬁf"ﬂ%‘tﬂ arpapla te '&tatﬂ%rt&)liﬁ)t%ted respectively in a
SUSpen&&?aﬁéII?n&ﬁ{H%mnc n%vsfh%”ﬁ{n%? rﬁ%%ﬁ@gggg\g@ﬂ%dp in a form or

conpri sing at east 1In one or nore torsi

appar amrs‘igmaiimdpnegenm@aylnmmi ofque angie td the de@mpér nfaterial.
t orsi on danper apparatus conprising a housing, an
i nner menber and a danper material interposed

t herebipperatus Bbeordinpes ditrer, ahhél%imm@mfi}ﬂart Malsrid) tapers in
t he housi ng and i nper nenber, whereby at | east one or

ot her laFGF@ﬂf@'qlfG§§$ fgmuie lnﬁﬁémemﬁfépwarcétr@om@anag

rotate or be rotated respectively in a substantially
concentric manner.8. Apparatus accordi n% toclaim7, _
whepej /Papwatu%ﬁ@or@l@aﬁ@rclal@ bebei wherein the housingfis provided with a

aceor drsgratipag 5 Gl g PR e RN ot e/ o
tapers in lateral thickness fromthe |nner rrtegb:r
of a1 4 B R R e A R RS THE S PsbiR e, member

a ci r aglfemeédngih thae® rhereNobes projeciaBem @%bﬁfré QIHeﬂe‘éf the lobes
bonded 11. Apparatus according to any one of clains

to 10,beip@reindadia genesal ivEmmsr as $o substeatialiyt mnmmbse)torque angle
more | QRESHBLRhE FbIAS WhaM the® Sl & Ols rotated relative to the

housing.

5. Apparatus according to any one of claims 1 to 4, wherein the housing and
inner member each have structures affixed thereto, whereby relative
movement therebetween may be dampened or absorbed.

6. A conveyance having provided therein or thereon a suspension
arrangement, the suspension arrangement comprising at least in part one

or more torsion damper apparatus according to any one of claims 1 to 6.

7. A torsion damper apparatus comprising a housing, an inner member and a
damper material interposed therebetween, the damper material being
bonded to both the housing and inner member, whereby at least one or
other of the housing and inner member are able to rotate or be rotated

respectively in a substantially concentric manner.
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t he housing. 12. Apparatus accotlding to any one of

claims 7 to 11, wherein the housing and i nner nenber
eacs.happasdtus acoseingfd claid 7, heteetin, thehenebyenlertis yeovided in a
nmovenent there between may be danped or absorbed. 13. A

danper fUppat ipiiRd isppe aggh%fmﬁtorhnd second

material, interposed between which, at |least in part,

Is provided a danper material, the first and second ]
mat €}-i APParvs goeertingitoatlaing il whereh tef dayaper maerial tapers in

R e L T

mat er i ?I S vvlth t he darrpe:r rmter: al pro;/i (rjed i nnaI ;orgn

the BnpBHRle 2ReBIRRETS SR e, ol ERef if'sh itealry housing is
13, whgrglidedwith er ciReildr inheit fage fib iwHictainé ¢eapdtmaterial is bonded.
materials have a plurality of | obes provided thereon

at the interface with the danper material, the |obes

bei noi. APYBARGS | 4tcBRNIRg Ao BAY MoK dISclhn$ D% 2U,1 @hbdein the inner
m ni m se torque angl e and sheari n? forces when one

mat er i Blemkems Jedneewithi twe T)romon@ @GWEOLGI?DQ fraom & egntre thereof,
doser i BEERHEE 500 SPRRARY if dehe B BRESAVRE Shstentaly minimise
torque angle and shearing forces when the inner member is rotated relative

to the housing.

12. Apparatus according to any one of claims 7 to 11, wherein the housing and
inner member each have structures affixed thereto, whereby relative

movement there between may be damped or absorbed.

13.A damper apparatus comprising a first and second material, interposed
between which, at least in part, is provided a damper material, the first and
second materials being bonded at respective interfaces to the damper
material whereby relative movement therebetween is damped, the interface
of at least one of the materials with the damper material provided in a form

or configuration presenting a limited torque angle to the damper material.

14.Apparatus according to claim 13, wherein one or both of the first and
second materials have a plurality of lobes provided thereon at the interface
with the damper material, the lobes being rounded in general form so as to
substantially minimise torque angle and shearing forces when one material

is moved relative to the other.

15.A torsion damper apparatus substantially as hereinbefore described with

reference o the accompanying drawings.



